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Question 1  
(a) Solve the following ordinary differential equations: 
  (i) 2/
2xexy           and  (ii)  21 yy  .                                    [Marks 8] 
 
 
(b) Solve the following initial value problem: 
      2)0(,2  yxyy .         
 Sketch the solution thus obtained.                                                                 [Marks 6] 
 
 
(c) It is found experimentally that for a gas at low pressure p and constant temperature, 
 the rate of change of volume V of the gas with respect to pressure equals pV / . 
 First express this observation in an ordinary differential equation(ODE) and then 
 solve it.                  [Marks 6] 
 
Question 2 
(a) First check if the following ODE is exact and then solve it. 
  0sincoscossin  ydyxydxx                                                                 [Marks 6] 
 
 
(b) Find the general solution of the following first order nonhomogeneous ODE: 
  xexyyx 32  .                                                                               [Marks 7] 
 
 
(c) Solve the following nonlinear first order ODE: 
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Question 3 
(a) Solve the following differential equation with the given initial value ( initial value 
 problem: 
          







     ;       0)( y   .                                        [Marks 7] 
 
(b) Find the integrating factor of the following ODE and then solve it. 
                      0sectan2 2  ydyydxx .                                                                     [Marks 7] 
 
 
(c) Given that y1 = x
3
 , find y2 to form the basis of  the following differential equation: 




(a) In a temperature field, heat flows in the direction of maximum decrease of temperature 







 . An insect is 
 located at P: (0, 1, 2). In which direction should it fly to cool off as rapidly as possible? 
                                                                                                                               [Marks 6] 
 
(b) Find the solution of the following Euler-Cauchy equation: 
                  0642  yyxyx . 
 Find the value of the Wronskian of the solutions, and the point at which the Wronskian 
 is zero. Does this mean that these solutions do not form the basis of solutions? 
                                                                                                                                        [Marks 7] 
                                
(c) Find a general solution of the following nonhomogeneous differential equation: 
                  xyyy 3cos1896    .                                                                                    [Marks 7]         
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Question 5 
(a)   Solve the following set of ODEs with the given initial values: 







,        y1(0) = 1,  y2(0) = 0.                                                                     [Marks 8]      
 
 
(b)  If f(x) is a periodic function of x with period p, show that f(ax) ( 0a ) is a periodic  




(c)    Find the Fourier series of the function xxf )(  ,    x , and is assumed to 





(a) Find the directional derivative of the scalar field 222 32),,( zyxzyxf   at the point 
 P: (2,1,3) in the direction of the vector a = [1,0,-2].                                           [Marks 4]                                                  
                                                                                        
 
(b) The parametric representation of a curve C is given by the vector function r as: 
             
                  r(t) = [t, cos t, sin t] ; 20  t . 
 
  (i)  Sketch the curve C .                                                                               [Marks 3] 
 
  (ii)  Find )(tr  and then determine the length of the tangent vector at any point t in the   




(c) Find the div F of ],,[222 zyxzyxF at the point P: (3, -1, 4).                          [Marks 4] 
   
   
  
(d) The vector ],,[ zyx v  represents the velocity vector of a steady fluid flow. First find 
 curl v, and then determine whether the flow is rotational or irrotational.           [Marks 5] 
 
